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Abstract
INTRODUCTION
Randomised	 controlled	 trials	 are	 prospective	 studies	 that	
measure	the	effectiveness	of	a	new	intervention	or	treatment.	
The	act	of	randomisation	balances	observed	and	unobserved	
characteristics	 between	 intervention	 and	 control	 groups	




through	 concealment	 of	 the	 random	 assignment	 to	 each	
intervention	group,	and	blinding	or	masking	of	participants,	
professionals	or	outcome	assessors	to	the	intervention	being	





they	 are	 adequately	powered	 to	 detect	 an	 effect.	However,	
there	 have	been	 a	 growing	number	 of	 adequately	powered	
multicentre	RCTs	 conducted	 in	 aphasia	more	 recently.[4-9]	
Consequently	 there	 is	 increasing	insight	 into	what	needs	 to	
be	considered	before	embarking	on	a	large	trial	of	a	complex	
intervention	for	people	with	aphasia.	One	such	trial	was	the	
multicentre	Big	CACTUS	RCT	 of	 computerised	 aphasia	
therapy	 in	 21	 speech	 and	 language	 therapy	departments	 in	
the	UK,	 [ISRCTN68798818].[6]	As	 amounts	 of	 speech	 and	
language	therapy	offered	in	the	longer	term	post-stroke	can	be	
limited,[10]	and	people	with	aphasia	often	want	more	therapy	





assistant	 or	 volunteer.[6,13]	This	 article	 outlines	 some	of	 the	
considerations	in	designing	an	RCT	for	aphasia	illustrated	with	
decisions	made	in	the	design	of	Big	CACTUS.
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aphasia	due	to	the	face	to	face	and	specialist	communication	
support	 requirements	 of	 providing	 informed	 consent	 and	
completing	outcome	measures.	An	RCT	design	is	appropriate	
to	answer	questions	about	the	effectiveness	of	an	intervention	












Are we ready for a trial?
The	Medical	Research	Council	 (MRC)	 framework	 for	 the	
evaluation	 of	 complex	 interventions	 identiies	 four	 phases:	
development,	 feasibility,	 evaluation	 and	 implementation.[15]	
An	RCT	can	be	used	 at	 the	 evaluation	 stage	 to	 investigate	
effectiveness	of	an	aphasia	intervention.
Prior	to	evaluation,	it	is	important	to	develop	the	intervention	
based	on	 existing	 evidence	 in	 the	 literature,	 and	 co-design	
with	SLTs	and	people	with	aphasia,	keeping	in	mind	feasibility	





software	 underwent	 iterative	 development	 and	 testing	with	




The	Stroke	Recovery	 and	Rehabilitation	Round	 table	 have	
recently	published	 a	 trial	 development	 framework	 to	guide	
decision	making	(Go,	No-go	criteria)	in	the	development	of	
trials	for	stroke	recovery.[19]	This	framework	will	be	useful	to	
guide	 the	planning	of	 future	 trials	 in	aphasia	and	 identiies	
important	 ‘knowledge	 units’	 for	which	 to	 understand	 the	
pre-clinical	 and	 clinical	 evidence	 when	 developing	 an	
intervention.	These	 knowledge	 units	 include:	 ‘How	much	
treatment?’,	‘What	are	the	active	ingredients	of	the	treatment?’,	
‘Who	 should	 be	 treated?’	 and	 ‘When	 is	 treatment	 best	
delivered?’.	If	such	knowledge	units	cannot	be	informed	by	
existing	literature,	the	framework	suggest	that	the	intervention	






























required	 to	 recruit	 the	 sample	 size	of	 285	participants	with	
aphasia	over	15	months	each.[13]
What shall we compare the intervention to?
Comparison	is	a	core	element	of	the	RCT	design.	One	option	
is	 to	 compare	 to	 participants	 not	 having	 any	 intervention.	
This	 is	 dificult	 in	 speech	 and	 language	 therapy	given	 that	
people	 live	 in	 a	world	where	 communication	 is	 all	 around	
them	and	they	are	likely	to	be	receiving	language	stimulation	
to	some	extent	either	in	family	interactions	or	attendance	at	
support	groups.	Therefore,	 in	 the	CACTUS	pilot	 study,	we	
compared	computerised	aphasia	therapy	to	usual	stimulation,	
acknowledging	that	we	cannot	(and	would	not	want	to)	limit	
exposure	 to	 communication	 in	 daily	 life.[21]	 If	we	want	 to	
know	whether	 the	 intervention	 is	 superior	 to	what	 people	
with	aphasia	usually	receive,	it	can	be	compared	to	usual	care.	
If	 it	 is	envisaged	 that	 the	new	 intervention	would	be	given	
instead	of	usual	care,	it	can	be	compared	on	its	own	to	usual	
care.	In	the	Big	CACTUS	trial,	we	were	aiming	to	evaluate	







It	 is	 not	 uncommon	 to	 also	 compare	 new	 rehabilitation	
interventions	to	an	‘attention	control’	condition.	The	purpose	
of	 this	 is	 to	 differentiate	 the	 effect	 of	 the	 speciic	 therapy	
from	 the	 effect	 of	 attention	 from	a	professional.	 In	 speech	
and	 language	 therapy	 interventions	 for	 aphasia	 the	 idea	 of	
an	 attention	 control	 needs	 considerable	 thought.	 If	 using	
conversation	with	a	professional	or	volunteer	as	an	attention	
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group	was	 used	 to	 differentiate	 the	 effect	 of	 the	 language	
therapy	components	from	the	additional	support	received	from	
volunteers	during	the	intervention.	It	was	also	recognised	that	
















of	 randomisation	 to	 the	 participants.	 People	with	 aphasia	
often	do	not	receive	as	much	speech	and	language	therapy	as	
they	would	like	and	are	keen	to	try	new	treatment	approaches	
in	 research	 studies.	We	 understood	 that	 one	 driver	 for	





























required	 tailoring	 of	 a	 specific	 computer	 programme,	 thus	
individual	randomisation	was	used.








delivery	 and	 receipt,	 and	 therefore	 cannot	 be	 blind	 to	 the	
intervention.	However,	an	alternative	way	 to	 reduce	bias	 is	
to	blind	outcome	assessors	to	the	intervention	that	has	been	
received.	The	 approach	we	 took	 in	Big	CACTUS	was	 to	
train	SLTs,	who	were	independent	from	those	who	provided	






How do you choose outcome measures?




any	 validated	 outcome	measures	 available	 to	measure	 this	
outcome.	 It	 is	 important	 to	 note	 that	Wallace	et al.	 (2017)	
found	that	PWA	want	outcomes	from	therapy	that	span	the	ICF	
domains	of	impairment,	activity	and	participation.[23]	Coster	
et al.	 (2013)	 proposed	 a	 description	 for	 the	 relationship	 of	
projected	outcomes	to	the	intervention	activities,	suggesting	
that	 outcomes	 can	 be	more	 proximal	 to,	 or	more	 distal	
from	 the	 intervention	 activities.[24]	 In	 the	 Big	CACTUS	
trial,	word	 inding	was	 the	 focus	 of	 the	 intervention	with	
the	 computerised	 activities	 promoting	 practice	 of	 naming	
exercises	 in	 single	 words	 and	 sentences.	We	 therefore	
selected	 an	 impairment-based	outcome	of	 change	 in	word	
inding,	measured	 using	 a	 personalised	 naming	 test.	This	
impairment-based	measure	was	 considered	proximal	 to	 the	
intervention	 activities.	As	 the	 purpose	 of	 increasing	word	
inding	 ability	 is	 to	 improve	 functional	 communication	 in	
everyday	 contexts,	we	 also	 used	 the	 activity	 scale	 of	 the	
validated	Therapy	Outcome	Measure	 for	 aphasia	 (TOM)	
to	 assess	 videoed	 conversations	 about	 topics	 of	 interest	 to	
the	 participants.[25]	This	 outcome	was	more	distal	 from	 the	
speciic	intervention	activities.	As	the	intervention	directly	acts	
on	the	proximal	outcome	of	word	inding	in	Big	CACTUS,	
with	 the	 hypothesis	 that	 improvements	 in	 the	 proximal	
outcome	(impairment)	will	lead	to	improvements	in	the	more	
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Considering the pragmatic-explanatory continuum for a 
trial of an aphasia intervention
RCTs	 can	 take	 explanatory	 or	 pragmatic	 approaches.	
Explanatory	trials	seek	to	answer	whether	an	intervention	CAN	
work	under	ideal	conditions.	Pragmatic	trials	focus	on	whether	























way	 and	was	 used	 in	 the	Big	CACTUS	 results	 paper.[6,28]	
Observation	is	often	used	during	idelity	measurement.	In	Big	
CACTUS,	as	the	intervention	was	self-managed	in	participants	
own	homes,	 adherence	 to	 computer	practice	was	measured	
through	practice	data	recorded	within	the	software	used	for	
aphasia	 therapy.	Data	 collection	 forms	were	 also	 used	 to	
record	when	the	participants	received	the	software,	therapist	
decisions	in	tailoring	the	software,	support	and	contact	between	
therapists	 and	 volunteers	 and	SLT	 assistants,	 and	 support	
time	and	activities	conducted	with	participants.	The	approach	
taken	to	idelity	within	a	trial	may	relate	to	whether	the	trial	
is	 explanatory	or	pragmatic.	A	 feedback	 loop	 is	often	used	
whereby	processes	 can	be	put	 in	 place	 to	maintain	idelity	
as	much	 as	 possible	 during	 a	 trial.	This	 is	 appropriate	 in	
explanatory	trials,	to	answer	the	question	‘CAN	this	work?’.	
In	Big	CACTUS,	the	pragmatic	approach	we	took,	asking	the	
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